Aversive hypothalamic stimulation releases acetylcholine in the nucleus accumbens, and stimulation-escape decreases it.
Hypothalamic electrodes can generate positive reinforcement, as shown by self-stimulation, and negative reinforcement shown by stimulation-escape. It was hypothesized that acetylcholine (ACh) is released in the nucleus accumbens during the aversive state that underlies stimulation-escape. If this is correct, escape behavior should lower extracellular ACh. Rats were prepared with microdialysis probes in the accumbens (posterior shell region) and electrodes in the perifornical lateral hypothalamus. Animals learned to press a lever for 0.5 s trains of stimulation (typically 3600 responses/h). Then they were given automatic stimulation to determine which animals would also learn to press a lever to turn stimulation off for 5 s at a time (typically 75 responses/h). Accumbens microdialysis showed that automatic stimulation caused extracellular ACh to double, but only in the rats that were motivated to learn stimulation-escape. When allowed to escape stimulation, these animals lowered extracellular ACh significantly. It is concluded that ACh release in the accumbens is related to the neural state that animals work to escape.